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SYSTEMS AND METHODS FOR TIME-BASED 
ATHLETIC ACTIVITY MEASUREMENT AND 

DISPLAY 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation of and claims the 
benefit of priority from U.S. patent application Ser. No. 
14/478,203, entitled “SYSTEMS AND METHODS FOR 
TIME-BASED ATHLETIC ACTIVITY MEASUREMENT 
AND DISPLAY.” filed Sep. 5, 2014, which is a continuation 
of and claims the benefit of priority from U.S. patent appli 
cation Ser. No. 13/293,653, entitled “SYSTEMS AND 
METHODS FOR TIME-BASED ATHLETIC ACTIVITY 
MEASUREMENT AND DISPLAY filed Nov. 10, 2011, 
which is a nonprovisional filing of and claims the benefit of 
priority from U.S. Provisional Application No. 61/412,285, 
filed Nov. 10, 2010, the contents of which are incorporated 
herein in their entirety. 

TECHNICAL FIELD 

0002 The invention relates generally to recordation and 
visualization of athletic activity. In particular, aspects 
described herein relate to time-based recordation and review 
of athletic activity and time-specific metrics associated there 
with. 

BACKGROUND 

0003 Exercise and fitness have become increasingly 
popular and the benefits from such activities are well known. 
Various types of technology have been incorporated into fit 
ness and other athletic activities. For example, a wide variety 
of portable electronic devices are available for use in fitness 
activity such as MP3 or other audio players, radios, portable 
televisions, DVD players, or other video playing devices, 
watches, GPS systems, pedometers, mobile telephones, pag 
ers, beepers, etc. Many fitness enthusiasts or athletes use one 
or more of these devices when exercising or training to keep 
them entertained, provide performance data or to keep them 
in contact with others, etc. Such users have also demonstrated 
an interest in recording their athletic activities and metrics 
associated therewith. Accordingly, various sensors may be 
used to detect, store and/or transmit athletic performance 
information. Oftentimes, however, athletic performance 
information is presented in a vacuum or based on the overall 
athletic activity. Athletic performance data might not be 
readily available for a particular period or instance of time 
during the athletic activity session. As such, users might not 
be able to identify specific times or time periods within their 
workout or other athletic activity that certain metrics or per 
formance statistics were achieved. 
0004. A full discussion of the features and advantages of 
the present invention is referred to in the following detailed 
description, which proceeds with reference to the accompa 
nying drawings. 

SUMMARY 

0005. The following presents a general summary of 
aspects of the invention in order to provide a basic under 
standing of at least some of its aspects. This Summary is not an 
extensive overview of the invention. It is not intended to 
identify key or critical elements of the invention or to delin 
eate the scope of the invention. The following Summary 
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merely presents some concepts of the invention in a general 
form as a prelude to the more detailed description provided 
below. 
0006. One or more aspects describe systems and methods 
for tracking athletic activity metrics based on a timeline. 
Metrics may be recorded continuously or based on a pre 
defined schedule. In either case, multiple values may be 
recorded for the same metric and associated with the particu 
lar time period or specific time at which the values were 
detected. For examples, athletic performance data may be 
detected and recorded for every minimum time unit. The 
minimum time unit may correspond to 1 second, 2 seconds, a 
millisecond, 10 seconds and the like. Using such time-based 
recordings, the user may review instantaneous and specific 
metric values to determine how they were performing at 
particular points during their athletic activity performance. 
0007 According to another aspect, users may display the 
multiple metrics simultaneously in an interface during review 
of the athletic activity session. For example, a user may dis 
play a video in a primary visualization area with overlays of 
one or more desired metrics. Additionally or alternatively, a 
toolbar may be displayed to provide other metrics not cur 
rently displayed in the primary visualization area. 
0008 According to yet another aspect, the multiple met 
rics may be recorded using multiple different applications or 
widgets. A user may select which metrics and/or widgets to 
use prior to the athletic activity session or prior to initiation of 
recordation. The user may also modify the selected metrics or 
applications during session recordation. 
0009. According to still another aspect, a user may edit the 
collected data prior to or after the metrics and other data are 
compiled into a single athletic activity session file of elec 
tronic content item (e.g., an enhanced video). For example, 
the user may remove metrics from being included in the 
athletic activity session file even if the metrics have already 
been recorded. Additionally or alternatively, the user may 
crop a video or other metrics to a desired period of time (e.g., 
smaller than the overall duration of the athletic activity ses 
sion). 
0010. According to yet another aspect, a plurality of video 
segments of an athletic activity session of a user may be 
captured by a plurality of video sources. A processing system 
may determine that each of the plurality of video segments 
correspond to the athletic activity session of the user, and, 
accordingly, the processing system may generate a video 
replay of the athletic activity session of the user by piecing 
together the plurality of video segments captured by the plu 
rality of video sources. The first portion of the video replay 
includes a first video segment captured by a first video source 
of the plurality of video sources, and a second portion of the 
Video replay includes a second video segment captured by a 
second video source of the plurality of the video sources 
different than the first video source. 
0011. According to yet another aspect, an athletic param 
eter measurement device configured to by worn by an athlete 
during an athletic activity session detects and displays one or 
more metrics during the athletic activity session. For 
example, the athletic parameter measurement device may 
include a housing with an attachment mechanism configured 
to be attached to the athlete during the athletic activity ses 
Sion, a display, a processor associated with the display, and at 
least one athletic parameter measurement sensor. The device 
may be configured to detect, by the at least one athletic 
parameter measurement sensor, at least one metric of the 
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athlete during the athletic activity session while the housing is 
worn by the athlete, wherein the at least one metric of the 
athlete includes a vertical jump height of the athlete, transmit, 
by the at least one athletic parameter measurement sensor to 
the processor, the at least one metric, and display, by the 
processor on the display, during performance of the athletic 
activity session, a representation of the at least one metric. 
0012. Other aspects and features are described throughout 
the disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 To understand the present invention, it will now be 
described by way of example, with reference to the accom 
panying drawings in which: 
0014 FIG. 1 illustrates an example computing environ 
ment in which one or more aspects described herein may be 
used; 
0015 FIG. 2 illustrates an example computing device that 
may be used according to one or more aspects described 
herein; 
0016 FIGS. 3A and 3B illustrate example sensor and 
monitoring device communication environments according 
to one or more aspects described herein; 
0017 FIG. 3C illustrates an example shoe sensor system 
having force sensing capabilities according to one or more 
aspects described herein. 
0018 FIG. 4 is a flow diagram illustrating the features of a 
time-based athletic performance monitoring system accord 
ing to one or more aspects described herein; 
0019 FIG. 5 illustrates an example metric/application 
selection interface according to one or more aspects 
described herein; 
0020 FIG. 6 illustrates an example activity selection inter 
face according to one or more aspects described herein; 
0021 FIG. 7 illustrates an example recording initiation 
interface according to one or more aspects described herein; 
0022 FIG. 8 illustrates an example interface displaying a 
user's recorded activity path and additional metrics according 
to one or more aspects described herein; 
0023 FIG. 9 illustrates another example activity selection 
interface according to one or more aspects described herein; 
0024 FIG. 10 illustrates an example interface displaying 
video of a user's recorded activity, a timeline and other met 
rics in a metric toolbar according to one or more aspects 
described herein; 
0025 FIG. 11 illustrates another example interface dis 
playing user activity metrics according to one or more aspects 
described herein; 
0026 FIG. 12 illustrates an example landscape display of 
a user's activity metrics with overlaid metric information 
according to one or more aspects described herein; 
0027 FIG. 13 illustrates an example interface in which a 
user may crop a recorded activity session according to one or 
more aspects described herein; 
0028 FIG. 14 illustrates an example interface through 
which a recorded activity session may be shared according to 
one or more aspects described herein; 
0029 FIG. 15 illustrates an example community website 
through which recorded activity metrics may be shared 
according to one or more aspects described herein; 
0030 FIGS. 16A and 16B illustrate example display over 
lays for conveying activity metrics according to one or more 
aspects described herein; 
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0031 FIGS. 17A-17D illustrate example interfaces con 
figured to display a comparison between two activity sessions 
and/or athletes according to one or more aspects described 
herein; 
0032 FIGS. 18A and 18B illustrate example interfaces 
that may be adjusted using an intersection point between 
display regions according to one or more aspects described 
herein; 
0033 FIG. 19 illustrates the editing of metric data upon 
compiling an activity session file according to one or more 
aspects described herein; and 
0034 FIGS. 20 and 21 illustrate example environments in 
which multiple video or data capture sources may be used 
according to one or more aspects described herein. 

DETAILED DESCRIPTION 

0035. In the following description of various example 
embodiments of the invention, reference is made to the 
accompanying drawings, which form a part hereof, and in 
which are shown by way of illustration various example 
devices, systems, and environments in which aspects of the 
invention may be practiced. It is to be understood that other 
specific arrangements of parts, example devices, systems, and 
environments may be utilized and structural and functional 
modifications may be made without departing from the scope 
of the present invention. Also, while the terms “top” “bot 
tom.” “front.” “back.” “side.” and the like may be used in this 
specification to describe various example features and ele 
ments of the invention, these terms are used herein as a matter 
of convenience, e.g., based on the example orientations 
shown in the figures. Nothing in this specification should be 
construed as requiring a specific three dimensional orienta 
tion of structures in order to fall within the scope of this 
invention. 
0036 Various examples of the invention may be imple 
mented using electronic circuitry configured to perform one 
or more functions. For example, with some embodiments of 
the invention, the athletic information monitoring device, the 
collection device, the display device or any combination 
thereof may be implemented using one or more application 
specific integrated circuits (ASICs). More typically, however, 
components of various examples of the invention will be 
implemented using a programmable computing device 
executing firmware or software instructions, or by Some com 
bination of purpose-specific electronic circuitry and firmware 
or software instructions executing on a programmable com 
puting device. 

Example Hardware Devices 
0037 FIG. 1 shows one illustrative example of a computer 
101 that can be used to implement various embodiments of 
the invention. As seen in this figure, the computer 101 has a 
computing unit 103. The computing unit 103 typically 
includes a processing unit 105 and a system memory 107. The 
processing unit 105 may be any type of processing device for 
executing software instructions, but will conventionally be a 
microprocessor device. The system memory 107 may include 
both a read-only memory (ROM) 109 and a random access 
memory (RAM) 111. As will be appreciated by those of 
ordinary skill in the art, both the read-only memory (ROM) 
109 and the random access memory (RAM) 111 may store 
Software instructions for execution by the processing unit 
105. 
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0038. The processing unit 105 and the system memory 
107 are connected, either directly or indirectly, through a bus 
113 or alternate communication structure to one or more 
peripheral devices. For example, the processing unit 105 or 
the system memory 107 may be directly or indirectly con 
nected to additional memory storage, such as the hard disk 
drive 115, the removable magnetic disk drive 117, the optical 
disk drive 119, and the flash memory card 121. The process 
ing unit 105 and the system memory 107 also may be directly 
or indirectly connected to one or more input devices 123 and 
one or more output devices 125. The input devices 123 may 
include, for example, a keyboard, touch screen, a remote 
control pad, a pointing device (such as a mouse, touchpad, 
stylus, trackball, or joystick), a scanner, a camera or a micro 
phone. The output devices 125 may include, for example, a 
monitor display, television, printer, Stereo, or speakers. 
0039 Still further, the computing unit 103 will be directly 
or indirectly connected to one or more network interfaces 127 
for communicating with a network. This type of network 
interface 127, also sometimes referred to as a network adapter 
or network interface card (NIC), translates data and control 
signals from the computing unit 103 into network messages 
according to one or more communication protocols, such as 
the Transmission Control Protocol (TCP), the Internet Proto 
col (IP), and the User Datagram Protocol (UDP). These pro 
tocols are well known in the art, and thus will not be discussed 
here in more detail. An interface 127 may employ any suitable 
connection agent for connecting to a network, including, for 
example, a wireless transceiver, a power line adapter, a 
modem, or an Ethernet connection. 
0040. It should be appreciated that, in addition to the input, 
output and storage peripheral devices specifically listed 
above, the computing device may be connected to a variety of 
other peripheral devices, including some that may perform 
input, output and storage functions, or Some combination 
thereof. For example, the computer 101 may be connected to 
a digital music player, such as an IPODR) brand digital music 
player available from Apple, Inc. of Cupertino, Calif. As 
known in the art, this type of digital music player can server 
as both an output device for a computer (e.g., outputting 
music from a sound file or pictures from an image file) and a 
storage device. In addition, this type of digital music play also 
can serve as an input device for inputting recorded athletic 
information, as will be discussed in more detail below. 
0041. In addition to a digital music player, the computer 
101 may be connected to or otherwise include one or more 
other peripheral devices, such as a telephone. The telephone 
may be, for example, a wireless “smartphone.” As known in 
the art, this type of telephone communicates through a wire 
less network using radio frequency transmissions. In addition 
to simple communication functionality, a "smartphone' may 
also provide a user with one or more data management func 
tions, such as sending, receiving and viewing electronic mes 
sages (e.g., electronic mail messages, SMS text messages, 
etc.), recording or playing back Sound files, recording or 
playing back image files (e.g., still picture or moving video 
image files), viewing and editing files with text (e.g., 
Microsoft Word or Excel files, or Adobe Acrobat files), etc. 
Because of the data management capability of this type of 
telephone, a user may connect the telephone with the com 
puter 101 so that their data maintained may be synchronized. 
0042. Of course, still other peripheral devices may be 
included with our otherwise connected to a computer 101 of 
the type illustrated in FIG. 1, as is well known in the art. In 

Sep. 10, 2015 

Some cases, a peripheral device may be permanently or semi 
permanently connected to the computing unit 103. For 
example, with many computers, the computing unit 103, the 
hard disk drive 117, the removable optical disk drive 119 and 
a display are semi-permanently encased in a single housing. 
Still other peripheral devices may be removably connected to 
the computer 101, however. The computer 101 may include, 
for example, one or more communication ports through 
which a peripheral device can be connected to the computing 
unit 103 (either directly or indirectly through the bus 113). 
These communication ports may thus include a parallel bus 
port or a serial bus port, such as a serial bus port using the 
Universal Serial Bus (USB) standard or the IEEE 1394 High 
Speed Serial Bus standard (e.g., a Firewire port). Alternately 
or additionally, the computer 101 may include a wireless data 
"port, such as a Bluetooth interface, a Wi-Fi interface, an 
infrared data port, or the like. 
0043. It should be appreciated that a computing device 
employed according various examples of the invention may 
include more components than the computer 101 illustrated 
in FIG. 1, fewer components than the computer 101, or a 
different combination of components than the computer 101. 
Some implementations of the invention, for example, may 
employ one or more computing devices that are intended to 
have a very specific functionality, Such as a digital music 
player or server computer. These computing devices may thus 
omit unnecessary peripherals, such as the network interface 
115, removable optical disk drive 119, printers, scanners, 
external hard drives, etc. Some implementations of the inven 
tion may alternately or additionally employ computing 
devices that are intended to be capable of a wide variety of 
functions, such as a desktop or laptop personal computer. 
These computing devices may have any combination of 
peripheral devices or additional components as desired. 
0044 FIG. 2 illustrates one example of an athletic infor 
mation monitoring device 201 that may be employed accord 
ing to various examples of the invention to measure athletic 
information corresponding a users athletic activity. As 
shown in this figure, the athletic information monitoring 
device 201 includes a digital music player 203, an electronic 
interface device 205, and an athletic parameter measurement 
device 207. As will be described in more detail, in one 
embodiment, the digital music player 203 may be (releasably) 
connected to the electronic interface device 205, and the 
combination is worn or otherwise carried by the user while he 
or she is performing an athletic activity, such as running or 
walking. The athletic parameter measurement device 207 
also is worn or carried by the user while he or she is perform 
ing an athletic activity, and measures one or more athletic 
parameters relating to the athletic performance being per 
formed by the user. The athletic parameter measurement 
device 207 transmits signals to the electronic interface device 
205 that correspond to the measured athletic parameter. The 
electronic interface device 205 receives the signals from the 
athletic parameter measurement device 207, and provides the 
received information to the digital music player 203. In some 
arrangements, electronic interface device 205 might not be 
used if digital music player 203 or other electronic device is 
capable of interfacing with measurement device 207 directly. 
For example, the athletic parameter measurement device 207 
may be configured to communicate using the Bluetooth wire 
less communication protocol, so that it can be employed with 
Bluetooth-capable mobile telephones, personal digital assis 
tants, watches or personal computers. 
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0045. As shown in more detail in FIG. 3A, the athletic 
parameter measurement device 207 includes one or more 
sensors 301 for measuring an athletic parameter associated 
with a person wearing or otherwise using the athletic param 
eter measurement device 207. With the illustrated implemen 
tations, for example, the sensors 301A and 301 B may be 
accelerometers (such as piezoelectric accelerometers) for 
measuring the acceleration of the athletic parametermeasure 
ment device 207 in two orthogonal directions. The athletic 
parameter measurement device 207 is carried or otherwise 
worn by a user to measure the desired athletic parameter 
while the user exercises. For example, as shown in FIG. 3B. 
the athletic parameter measurement device 207 may be 
located the sole of a user's shoe 401 while the user walks or 
runs. With this arrangement, the sensors 301 will produce 
electrical signals corresponding to the movement of the user's 
foot. As known in the art, these signals can then be used to 
generate athletic data representative of the athletic activity 
performed by the user. 
0046. The athletic parameter measurement device 207 
also includes a processor 303 for processing the electrical 
signals output by the sensors 301. With some implementa 
tions of the invention, the processor 303 may be a program 
mable microprocessor. For still other implementations of the 
invention, however, the processor 303 may be a purpose 
specific circuit device, such as an ASIC. The processor 303 
may performany desired operation on the signals output from 
the sensors 301. Such as curve Smoothing, noise filtering, 
outlier removal, amplification, Summation, integration, or the 
like. The processor 303 provides the processed signals to a 
transmitter 307. The athletic parameter measurement device 
207 also includes a power supply 307, for providing power to 
the sensors 301, the processor 303, and the transmitter 305 as 
needed. The power supply 307 may be, for example, a battery. 
0047. The athletic parameter measurement device 207 
transmits the processed signals to the electronic interface 
device 205, as seen in FIG.3B. Returning now to FIG.3A, the 
electronic interface device 205 includes a receiver 309 which 
receives the processed signals transmitted by the transmitter 
305 in the athletic parameter measurement device 207. The 
receiver 309 relays the processed signals to a second proces 
sor 311, which processes the signals further. Like the proces 
sor 303, the processor 311 may performany desired operation 
on the processed signals. Such as curve Smoothing, noise 
filtering, outlier removal, amplification, Summation, integra 
tion, or the like. 
0048. The processor 303 provides the processed signals to 
the digital music player 203. Referring back now to FIG. 2, 
the electronic interface device 205 includes a connector sys 
tem. 209 that physically plugs into and connects with a con 
ventional input port 211 provided on digital music player 203. 
The input port 211 into which the connector system 209 of the 
electronic interface device 205 connects may be any desired 
type of input port for transferring data, Such as a parallel data 
port, a serial data port, an earphone or microphonejack, etc.) 
The connector system 209 may include any suitable connect 
ing devices. Such as wires, pins, electrical connectors, and the 
like, so as to make an electrical connection or other Suitable 
connection with corresponding elements provided in the 
input port 211 of the digital music player 203 (e.g., to allow 
electronic and/or data communications between the interface 
device 205 and the electronic interface device 205). If neces 
sary or desired, additional securing elements may be provided 
to securely connect the interface device 205 to the digital 
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music player 203, such as straps, hooks, buckles, clips, 
clamps, clasps, retaining elements, mechanical connectors, 
and the like. 

0049 Returning now to FIG. 3A, the processor 311 pro 
vides the processed signals to the computing unit 313. The 
computing unit 313 may initially store the processed signals 
in the memory 315. Further, with some implementations of 
the invention, the computing unit 313 may operate on the 
processed signals provided by the athletic information moni 
toring device 201 to generate a set of athletic data correspond 
ing to the athletic activity performed by the user. For example, 
if the athletic information monitoring device 201 includes 
accelerometers for measuring the movement of the user's 
foot, the computing unit 313 may analyze the processed sig 
nals from the athletic information monitoring device 201 to 
generate a set of athletic data describing the user's speed at 
specific instances during the users athletic activity and the 
total distance traveled by the user at each of those specific 
instances. Various techniques for determining a user's speed 
from accelerometer signals are described in, for example, 
U.S. Pat. No. 6,898,550 to Blackadar et al., entitled “Moni 
toring Activity Of A User In Locomotion On Foot,” and 
issued on May 24, 2005, U.S. Pat. No. 6,882,955 to Ohlen 
busch et al., entitled “Monitoring Activity Of A User In Loco 
motion On Foot, and issued on Apr. 19, 2005, U.S. Pat. No. 
6,876.947 to Darley et al., entitled “Monitoring Activity OfA 
User In Locomotion On Foot, and issued on Apr. 5, 2005, 
U.S. Pat. No. 6,493,652 to Ohlenbusch et al., entitled “Moni 
toring Activity Of A User In Locomotion. On Foot,” and 
issued on Dec. 10, 2002, U.S. Pat. No. 6,298,314 to Blackadar 
et al., entitled “Detecting The Starting And Stopping Of 
Movement Of A Person On Foot, and issued on Oct. 2, 2001, 
U.S. Pat. No. 6,052,654 to Gaudet et al., entitled “Measuring 
Foot Contact Time And Foot Loft Time Of A Person. In 
Locomotion.” and issued on Apr. 18, 2000, U.S. Pat. No. 
6,018,705 to Gaudet et al., entitled “Measuring Foot Contact 
Time And Foot Loft Time Of A Person. In Locomotion, and 
issued on Jan. 25, 2000, each of which are incorporated 
entirely herein by reference. 
0050. The athletic data set may also include a time value 
associated with each speed value and/or each distance value. 
If the athletic information monitoring device 201 can be 
employed to collect athletic information from different users, 
then the athletic data computing unit 313 may additionally 
prompt the user to identify himself or herself in some way. 
This identification information may then be included with the 
athletic data set generated from the information provided by 
the athletic information monitoring device 201. Once the 
computing unit 313 has generated a set of athletic data from 
the information provided by the athletic information moni 
toring device 201, the computing unit 313 may store the 
athletic data set in the memory 315. As will be discussed in 
more detail below, when the digital music player 203 subse 
quently is connected to a computing device implementing an 
athletic information collection tool, the computing unit 313 
will download the athletic data to a display configuration tool 
hosted on a remote computing device. 
0051 While wireless communication between the 
between the athletic parameter measurement device 207 and 
the interface device 205 is described for the embodiments 
illustrated in FIGS. 2-3B, any desired manner of communi 
cating between the athletic parameter measurement device 
207 and the interface device 205 may be used without depart 
ing from the invention, including wired connections. Also, 
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any desired way of placing data derived from the physical or 
physiological data from the athletic parameter measurement 
device 207 in the proper form or format for display on or 
output from electronic device 210 may be provided without 
departing from the invention. 
0.052. If desired, in accordance with at least some 
examples of this invention, the electronic interface device 205 
may further include a display 220 and/or a user input system 
222. Such as one or more rotary input devices, Switches, 
buttons (as shown in the illustrated example in FIG.2), mouse 
or trackball elements, touch screens, or the like, or some 
combination thereof. The display 220 may be employed to 
show, for example, information relating to music being 
played by the digital music player 203, information relating to 
the athletic information signals being received by the digital 
music player 203, athletic data being generated by the digital 
music player 203 from the received athletic information sig 
nals, etc. The user input system 222 may be employed, for 
example: to control one or more aspects of the processing of 
the input data received via interface device 205, to control 
input data receipt (e.g., timing, types of information received, 
on-demand data requests, etc.), to control data output to or by 
the electronic device 203, to control the athletic parameter 
measurement device 207, etc. Alternatively or additionally, if 
desired, the input system on the digital music player 203 (e.g., 
buttons 222, a touch screen, a digitizer/stylus based input, a 
rotary input device, a trackball or roller ball, a mouse, etc.), 
may be used to provide user input data to the interface device 
205 and/or to the athletic parameter measurement device 207. 
As still another example, if desired, a Voice input system may 
be provided with the interface device 205 and/or the digital 
music player 203, e.g., to enable user input via Voice com 
mands. Any other desired type of user input system, for con 
trol of any system elements and/or for any purpose, may be 
provided without departing from the invention. 
0053. The digital music player 203 may include additional 
input and/or output elements, e.g., Such as ports 224 and 226 
shown in FIG. 2, e.g., for headphones (or other audio output), 
power Supplies, wireless communications, infrared input, 
microphone input, or other devices. If desired, and if these 
ports 224 and/or 226 would be covered when the interface 
device 205 is attached to the electronic device 203, the inter 
face device 205 may be equipped with similar external ports 
to ports 224 and/or 226, and internal circuitry may be pro 
vided in the interface device 205 to enable the user to plug the 
same additional devices into the interface device 205 as they 
might plug into the digital music player 203 and still take 
advantage of the same functions (e.g., to thereby allow the 
necessary data, signals, power, and/or information to pass 
through the interface device 205 to the user, to another output, 
and/or to the digital music player 203). 
0054. It should be appreciated that, while some specific 
embodiments of the invention described above relate to a 
digital music player 203, alternate examples of the invention 
may be implemented using any portable electronic device. 
For example, with some implementations of the invention, the 
athletic parameter measurement device 207 may be used in 
conjunction with a mobile telephone, a watch, a personal 
digital assistant, anther type of music player (such as a com 
pact disc or satellite radio music player), a portable computer, 
or any other desired electronic device. 
0055. It also should be appreciated that, while a specific 
example of an athletic parameter measurement device 207 
has been described above for ease of understanding, any type 
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of desired athletic parameter measurement device 207 can be 
employed with various embodiments of the invention. For 
example, with some implementations of the invention, the 
athletic parameter measurement device 207 may be a heart 
rate monitor, a blood oxygen monitor, a satellite positioning 
device (e.g., a Global Positioning Satellite (GPS) navigation 
device), a device for measuring the electrical activity of the 
user (e.g., an EKG monitor), or any other device that mea 
sures one or more physical parameters of the user. Still fur 
ther, the athletic parameter measurement device 207 may 
measure one or more operational parameters of some device 
being manipulated by the user, Such as the speed and/or 
distance of a bicycle, the speed and/or work performed by a 
treadmill, rowing machine, elliptical machine, stationary 
bicycle, the speed and/or distance traveled by skis (water or 
snow), skates (roller or ice), or snowshoes or the like worn by 
the user, etc. Other types of sensors may include strain gages, 
temperature sensors, heart-rate monitors and the like. In one 
or more arrangements, a user may equip multiple sensors and, 
in some instances, the same type of sensor in multiple loca 
tions. For example, users may wear shoes that are each 
equipped with an accelerometer, weight sensor or the like, in 
order to allow a system to determine the individual movement 
and metrics of each foot or other body part (e.g., leg, hand, 
arm, individual fingers or toes, regions of a person's foot or 
leg, hips, chest, shoulders, head, eyes). Examples of multi 
sensor apparel and the use of multiple sensors in athletic 
activity monitoring are described in U.S. application Ser. No. 
12/483,824, entitled “FOOTWEAR HAVING SENSOR 
SYSTEM,” and published as U.S. Publication No. 2010/ 
0063778 A1 and U.S. application Ser. No. 12/483,828, 
entitled “FOOTWEAR HAVING SENSOR SYSTEM, and 
published as U.S. Publication No. 2010/0063779 A1. The 
content of the above reference applications are incorporated 
herein by reference in their entirety. In a particular example, 
an athlete may wear having one or more force sensing sys 
tems, e.g., that utilize force-sensitive resistory (FSR) sensors. 
The shoe may include multiple FSR sensors that detect forces 
at different regions of the users foot (e.g., a heel, mid-Sole, 
toes, etc.). This may help determine balance of a user's foot or 
between a user's two feet. In one exemplary embodiment, a 
FSR sensor array may take the form such as shown in FIG. 
3C. 
0056. Also, while the athletic parameter measurement 
device 207 has been described as being separate from the 
digital music player 203 or other portable electronic device 
that receives the signals from the athletic parameter measure 
ment device 207, with some implementations of the invention 
the athletic parameter measurement device 207 may be incor 
porated into or integrated with the digital music player 203 or 
other portable electronic device. For example, some imple 
mentations of the invention may employ a music player, 
mobile telephone, watch or personal digital assistant that 
incorporates accelerometers, a satellite positioning device, or 
any other desired device for measuring athletic activity. Still 
further, it should be appreciated that various implementations 
of the invention may employ a plurality of athletic parameter 
measurement devices 207, incorporated into the digital music 
player 203 or other portable electronic device, separate from 
the digital music player 203 or other portable electronic 
device, or some combination thereof. 
Time-Based Data Collection 

0057 Athletic performance monitoring systems such as 
digital music player 203 or interface 205 of FIG. 2 may be 
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used to collect, edit, store and share athletic performance data 
as measured by one or more external or internal sensors. This 
athletic performance data may be collected over a period of 
time that the user is performing an activity. To provide data 
specificity and flexibility in the use of the data, the monitoring 
system may collect data several times during the course of the 
athletic activity. In one example, the monitoring system may 
collect and store athletic data at every minimum time unit. For 
example, the minimum time unit may correspond to every 
second that the user is engaged in the athletic activity. In 
another example, the monitoring system may collect and 
store athletic data for every 0.5 seconds, 5 seconds, 10 sec 
onds, 30 seconds, minute or the like. The data collected may 
then be mapped, associated and/or otherwise stored with the 
corresponding instant in time or time period in which the data 
was captured. The minimum time unit may be defined by the 
user or the system or may be defined based on a minimum 
time unit that is used to record video or audio of the activity 
session. For example, if a video provides playback granular 
ity at the half second level, the system may record perfor 
mance data at every half second. In another example, if a 
video is recorded at 30 frames per second, the system may 
record performance data (e.g., metrics) every /30" of a second 
to match each frame of video. 

0058 FIG. 4 illustrates a general process by which a user 
may collect and user athletic performance data. For example, 
the user may initially capture desired metric data. For 
example, a user may select or otherwise specify the type of 
metric that he or she wishes to record during an athletic 
activity session. In one example, the user may select metrics 
by selecting or deselecting individual types of metrics from a 
user interface. In another example, the user may select met 
rics by identifying a previous recorded set of athletic perfor 
mance data and indicating that he or she wishes to record the 
same metrics as the previous athletic performance data set. 
Metric data may include video, audio, speeds, paces, reaction 
times, jump height, locations (e.g., using a GPS sensor or 
cellular triangulation), Sweat level, body temperature, reach 
distance, weightlifted, strength and the like. Once captured, 
the user may edit the data, share the data and motivate himself 
or herself and/or others (e.g., by attempting to beat the one or 
more metrics of a previously recorded activity session). 
0059. Many different types of metrics may be measured 
and recorded in association with a time at which the metric 
was detected. FIG. 5 illustrates an example user interface 
through which a user may select various time-specific metrics 
to record. Other metrics may still be recorded for an athletic 
activity even if not selected, however, those other metrics 
might only be recorded as an average over the entire workout 
(e.g., rather than storing the metric information at the same 
level of granularity (e.g., 1 second, 2 seconds) as the selected 
metrics). Accordingly, selected metrics may be detected, 
recorded and/or stored at a first level of granularity (e.g., a 
first speed—every second, every 2 seconds, every 30 seconds, 
every millisecond, etc.) while non-selected metrics may be 
detected, recorded and/or stored at a second level of granu 
larity (e.g., every 2 minutes, every 10 minutes, every 15 
minutes), where the first level of granularity is greater than the 
second level of granularity. For some metrics that correspond 
to a period of time (e.g., pace), the metric may be recorded for 
a specified period of time (e.g., 2 seconds) and associated 
with every time unit of that period (e.g., a pace of 7.8 mi/hour 
over 2 seconds is recorded for and associated with each sec 
ond of those 2 seconds). As such, the other metrics might not 
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be specific to (or recorded as being specific to) any particular 
time or time period (e.g., a time period Smaller than the entire 
workout/activity duration, a minimum time unit, etc.) during 
the workout. Each of the selectable metrics displayed in FIG. 
5 may correspond to and be recorded by an application or 
applet (e.g., a widget). In one arrangement, each metric wid 
get or application may be configured to measure and record a 
particular set of one or more metrics along a timeline. For 
example, each metric widget or application may be specific to 
the corresponding metric that the widget or application is 
configured to record. The timelines for multiple metric wid 
gets or applications may then be merged to consolidate the 
metric data into a single activity session based on their time 
lines. Generally, the timelines of the various widgets or appli 
cations will match one another since the recording is likely to 
be initiated at the same time. 

0060 Metric applications or widgets may be created by 
athletes or other users. In one example, the metric applica 
tions may be available through a marketplace or community 
where users may download new and/or updated metric appli 
cations. The application may include algorithms, instruc 
tions, visual features, functional elements that are specific to 
the particular metric and application. Thus, in one or more 
arrangements, a metric selection interface may include mul 
tiple different applications or applets for the same type of 
metric. In one example, celebrations, messages, interface 
functionalities may be defined by users for various types of 
metrics. In a particular example, a vertical (e.g., jump height) 
widget may include a celebration once the user reaches a 2 
foot jump height while a pace widget may include a celebra 
tion that is provided once the user achieves a 7 minute mile 
pace. 

0061. As illustrated in FIG. 5, metrics may include recov 
ery time, pace, Vertical jump, court map, gait line, run line, 
heart rate, balance, distance, calories, reaction time, hustle 
points, pedometer, flighttime, trials, ollie, impact and balance 
center. For example, recovery time may be a measure of how 
long a user is motionless or exhibits a level of activity or 
motion below a certain threshold. This time may be consid 
ered time the user is spending to recover or rest. A court map. 
on the other hand, may plot the user's position against an 
athletic activity court or field or other predefined space. For 
example, if a user is playing basketball, a virtual representa 
tion of a basketball court may be generated and displayed 
along with a user's movement around the virtual court. In 
another example, football players may be graphed around a 
virtual football field. Reaction time, on the other hand, may 
measure the amount of time between two events such as a ball 
bouncing on a rim and the user jumping up to grab the ball 
(e.g., a rebound reaction time). In another example, a basket 
ball player's reaction time to a pass may be measured between 
a time at which the ball is released from another players 
hands and the instant the user makes a move toward the ball 
(e.g., as measured by hip movements or directional move 
ment of hands or body). Hustle points may be awarded in a 
variety of manners including based on a speed of an athlete in 
completing objectives, reaching an object (e.g., a ball), mov 
ing a predefined amount of distance, moving from one speci 
fied point to another and the like. In one example, hustle 
points may be awarded for each second a user is moving at a 
speed above a threshold speed (e.g., 0.5 points per second 
above 10 mph). 
0062 An athletic monitoring system may determine flight 
time or air time by measuring the time between a user's feet 
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leaving a floor and a time at which the user's feet touch the 
ground. Flighttime or airtime may also be measured based on 
other body parts or devices including skateboards (e.g., skate 
board flight time) or between hands and feet (e.g., for a back 
flip). Flight or airtime for certain activities may have their 
own metric such as number of ollies for skateboarding. The 
ollie metric may use different parameters to measure the 
airtime of the skateboard trick. In yet another example, air 
time for the ring exercise in gymnastics may be measured 
based on when a users hands leave the rings and when the 
users hands return to the rings or the user's feet land on the 
ground. Various other flight time or air times may be defined 
based on various body and device sensors. 
0063 Impact may represent an amount of force that a user 
exerts. In one example, a boxing activity may be measured for 
impact of a user's first when punching. In another example, a 
user's impact upon landing may be measured in basketball. In 
yet another example, a user's impact upon hitting or tackling 
another user may be measured to determine an effectiveness 
or strength in football. Gait line and run line may measure a 
user's direction or pattern of foot movement during walking 
or running, respectively. In other examples, the pattern or 
direction of movement for other body parts may also be 
measured and analyzed. According to one or more arrange 
ment, a run line metric may identify a path a user takes during 
a run. The path may be determined using location determina 
tion system Such as global positioning satellites and the like. 
0064. Balance and balance center both relate to the 
amount of weight being placed on each foot. In one example, 
balance may indicate a difference in weight being placed on 
each foot while balance center may provide an indicator that 
shows where the user's center of balance exists relative to the 
position of his feet. 
0065. Additionally or alternatively, the system may pro 
vide a trials metric configured to measure a user's perfor 
mance for time. In a trial, the user is typically racing against 
the clock, trying to achieve the fastest time possible. Accord 
ingly, the system may measure the user's trials and provide 
time information associated therewith. 
0066. To simplify the use of the performance monitoring 
system and selection of metrics, one or more sets of metrics 
may be predefined. For example, a first set of one or more 
metrics may be pre-selected and/or defined for each of run 
ning, basketball, training and skateboarding as illustrated in 
FIG. 6. Accordingly, upon a user selecting one of the activity 
options or types, the corresponding set of metrics may auto 
matically be chosen. In some arrangements, the correspond 
ing set of metrics may be automatically chosen along with an 
activity-type specific widget or application configured to 
record the selected metrics and the activity of that type. 
0067. The user may be provided with an opportunity to 
customize the automatic selection after selecting the activity. 
Alternatively or additionally, the user may also choose to 
create a custom predefined set or to manually select the met 
rics that he or she wishes to use for a current activity (e.g., 
using the Create Your Own option). As noted above, a user 
may select a previously performed workout and ask to record 
the same metrics as the previously performed workout. 
Accordingly, the system may automatically extract the met 
rics recorded for the previously performed workout from an 
athletic performance data set associated with the previously 
performed workout. If a user customizes his or her own set of 
metrics, the user may choose to store and label the customized 
set. The customized set may then appear in a menu of pre 
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defined activities (e.g., as shown in FIG. 6) when the user next 
begins an activity session. While only basketball, running, 
training and skateboarding are listed as activities in FIG. 6. 
numerous other activities may also have predefined metric or 
widget sets and may similarly be displayed in Such an inter 
face. In fact, any type of motion may be tracked according to 
the features described herein including dancing, Swimming, 
skipping rope, wrestling, public speaking (e.g., to track the 
amount of user hand motion or eye contact), traveling (e.g., 
number of steps taken during a trip, elevation change during 
the trip) and the like. 
0068. Furthermore, users may share customized metric or 
widget sets with other users. For example, a marketplace or 
share space may be created where users may exchange, pur 
chase and/or download metric and widget sets from other 
users, services, coaches and the like. In one or more arrange 
ments, metric and widgets sets may be shared among users 
with specific interests (e.g., skateboarding or Swimming) or 
may be shared more generally. Other privacy and security 
parameters may also be defined including specifying whether 
the general public is allowed to download and view the metric 
set or if only a specified group (e.g., friends, community 
group, etc.) are allowed to view and download. In one or more 
aspects, a user may define their own metrics. In one example, 
a user may define a metric called “one-leg vertical height' for 
recording a height that a user is able to jump on one leg or foot. 
The user may define the metric may specifying the types of 
sensors to use, conditions for activating or deactivating the 
sensor and the sensor output that is to be detected. Accord 
ingly the above user may indicate that the metric is only 
measured when sensors for one shoe are contacting a surface 
and the metric corresponds to half of an amount of time 
between detecting loss of contact between the one shoe and a 
Surface and detecting Subsequent contact of the same shoe 
with a surface. 

0069 FIG. 7 illustrates an example interface through 
which a user may initiate recording of an activity session 
upon selecting a set of desired metrics to be tracked. The 
interface may include a timeline on the bottom of the screen 
to indicate an amount of elapsed time since a start of the 
activity. A user may select the start your run/record option 
displayed in the middle of the screen to begin recording 
metrics and/or video for the activity. In one example, video 
may be recorded by the metric recording device (e.g., a video 
camera on a mobile telecommunication device or a laptop). 
As the data is recorded, the data (video and metrics) may be 
stored in association with the particular instant or time period 
during the activity session at which the data was captured. As 
noted previously, data may be collected Substantially continu 
ously (e.g., every 0.1 or 0.5 seconds, 1 second). Other record 
ing intervals may be defined as well (e.g., every 2 seconds, 5 
seconds, 10 seconds, 15 seconds, 5 minutes). The interface 
may further display a currently selected primary metric. The 
primary metric may be displayed a visualization space of the 
interface. For example, in FIG. 7, a run line is displayed in the 
visualization space (partially covered by the recording 
option). The user may pause or stop the recording using the 
corresponding options displayed in the header bar (e.g., on 
either side of the primary metric name). 
0070 FIG. 8 illustrates an athletic performance monitor 
ing interface that may be displayed upon a user beginning an 
athletic activity session. An icon in the header bar may indi 
cate that the current activity and metrics thereof are being 
recorded. A primary visualization space may display a par 
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ticular metric Such as run path or run line in the illustrated 
example. In one arrangement, a user's current position on the 
map may be identified by an indicator. Other metrics may be 
displayed in a metrics bar. The metrics may update continu 
ously or based on a specified schedule as the activity is being 
performed. For example, the user's pace (e.g., 7:46 miles) 
may be updated in real-time as a user gets faster or slows 
down. Similarly, a user's balance (currently showing 46% 
weight on the left foot and 54% of the user's weight on the 
right foot) may similarly be updated in real-time. The data 
shown may be the instantaneous data or the data may com 
prise an average of a previous amount of data (e.g., all previ 
ous data recorded for the session or a proper Subset of data 
recorded for the session). 
0071. Other metrics may be displayed upon selecting one 
of the directional arrow options along the metrics bar (as will 
be described and illustrated in further detail below). Upon 
selecting one of the metrics in the metric bar, the primary 
visualization space may change to display the selected metric. 
The previously displayed metric may be returned to the met 
ric bar (e.g., replacing the newly selected metric/widget). 
Furthermore, a current elapsed time may be displayed against 
the timeline. Additionally, an amount of elapsed time may be 
represented in the timeline by a different color or appearance 
(e.g., red, polka-dots, stripes, blue, green, etc.). 
0072 FIG. 9 illustrates another example activity selection 
interface having a basketball activity highlighted or in the 
process of being selected. As noted herein, different activities 
may correspond to different sets of metrics. In one example, 
a basketball metric may include video and/or audio recording. 
Accordingly, selection of the basketball activity may activate 
a video recording function. 
0073 FIG. 10 illustrates an example metric monitoring 
interface in which video is recorded for a basketball activity. 
A basketball activity may include activities related to training 
for or improving skills related to basketball and is not neces 
sarily limited to a basketball game. Similar training or evalu 
ation type activities might also be monitored for other sports 
and activities as well. As the video is being recorded, other 
metrics as shown in the metrics bar may also be recorded at 
the same time and associated with a time at which the data was 
captured. The metric or metric widget being displayed in the 
primary visualization space may be modified by selecting a 
different metric from the metric toolbar. The video may con 
tinue to be recorded and displayed in the metric widget on the 
metric toolbar. Metrics toolbar may include metrics widgets 
Such as a pace metric widget, a vertical jump widget and an 
impact widget. The vertical jump widget may measure a 
user's vertical ground clearance at the particular point in time 
while the impact widget may measure the amount of force 
exerted by a user's feet (e.g., upon landing) or hands (e.g., for 
blocking a shot) or an amount of force with which a ball was 
shot or thrown. The pace metric for a basketball activity may 
measure acceleration in a vertical or horizontal direction 
(e.g., instead of measuring mile pace). The metrics shown 
may be specific to the instant identified in the timeline, i.e., 4 
minutes and 58 seconds into the athletic activity session. 
Alternatively or additionally, one or more of the metrics 
shown may be an average of the metrics up to the instant 
identified in the time line (e.g., an average over the first 4 
minute and 58 seconds). 
0074 Data collection may also be facilitated by including 
identifiers in one or more sensors or other wearable device 
(e.g., shoe, gloves, headgear, etc.). A metric capturing device 
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Such as a video camera or speed camera may automatically 
adjust direction and focus based on finding the appropriate 
Subject using the identifier and determining its location. In 
other arrangements, identifiers or wearable identifier tags 
might not be necessary. A camera or other sensor device may 
automatically determine the location of a desired subject 
based on image recognition (e.g., facial recognition or body 
recognition). Using identifiers, data may also be displayed as 
an overlay near or proximate to the corresponding sensor, 
person or person’s body part. For example, step information 
may be displayed near a users foot during video playback by 
detecting the position of the user's foot through the identifier. 
In another example, multiple sets of metrics may be displayed 
for the multiple individuals displayed in a video. Accordingly, 
the identifiers may be used to place the metrics close to the 
appropriate individuals. 
0075 Video collection may also be facilitated by combin 
ing videos from multiple different video sources as shown in 
FIG. 21. For example, multiple individuals may use their 
Video camera to record the same event (e.g., a Soccer game or 
a dance competition). A processing system may detect that 
each of the multiple videos corresponds to the same event and 
piece the videos together to fillingaps between the individual 
videos. Additionally, the system may insure that the video 
maximizes images of a desired Subject. Again, body or facial 
recognition may be used to identify particular Subjects and to 
assemble portions having the desired subject or Subjects 
together into a single video. Each portion may have a duration 
that corresponds to a sub-time period of the duration or over 
all time period of the source video or content item. The use of 
multiple cameras or video streams may also allow an indi 
vidual to view a subject (e.g., himself or herself, a child, a 
player, etc.) from multiple angles and, in some instances, in 
3-D. 
0076 According to another aspect, video recording by 
location-specific cameras and other recording equipment 
may be automatically triggered based on detection of an 
identifier or other electronic tag. FIG. 21, for instance, illus 
trates a location Such as a gym or park with a camera 2 that 
belongs to or is otherwise associated with the location. As 
Such, if the camera or a system connected thereto detects a 
player or individual in the location, the camera may begin 
automatically recording. In one example, detection of ath 
letes and other individuals may be based on shoes having an 
RFID tag. Upon detection of the RFID tag, a video camera 
may be automatically triggered to begin recording the event 
or athletic activity session. These cameras may be stationary 
or moveable cameras located at a public, semi-private or 
private athletic facility (e.g., gym, field, pool, courts, etc.). 
The location-specific camera data may then be combined 
with data collected by a user's personal recording device 
(e.g., a mobile phone with a camera or handheld video cam 
era) during compilation of an athletic activity session file. In 
Some arrangements, the data from different sources may auto 
matically be synchronized upon uploading to a server or other 
monitoring system. 

Data Visualization and Modification 

0077 FIG.11 illustrates an interface displaying a recorded 
activity session and expanded metric toolbar and display of a 
Vertical jump metric in the primary visualization area. As 
discussed, by selecting one of the directional arrows, the 
metric toolbar may be scrolled to display other metric wid 
gets. An arrow might not be displayed if no additional metric 
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widgets exist in that direction. Scrolling may also be per 
formed using gestures such as Swiping to the left or to the 
right. 
0078. Upon selecting a new metric, such as vertical jump, 
to view in the primary visualization area, the previous metric 
or interface displayed in the primary visualization area may 
be reduced to widget or toolbar size and placed in the toolbar. 
For example, the video that was previous displayed in the 
primary visualization area may be reduced to a smaller size 
suitable for the metric widget toolbar and displayed therein. 
When enlarged or placed into the primary visualization area, 
the metric widget may display additional or more extensive 
information as compared to what is displayed in the metric 
widget toolbar. For example, in the primary visualization 
area, the vertical jump metric widget displays a current ver 
tical jump value as well as historical vertical jump values for 
the activity session in a graph. This may allow the user to 
better understand his or her progress and improvement (if 
any) during the activity session. The current value of 49.5 
inches (i.e., the value associated with the selected or current 
time in the timeline) may be displayed as well. Each of the 
widget metrics may include animations when new metric data 
is received and as time progresses. For example, with respect 
to vertical jump, the line may extend slightly to the next 
Vertical jump value detected once the timeline advances to a 
Subsequent point in time. In another example, the line may 
retract if the user decides to rewind and go back to a previous 
point in time. Metric widgets may display live and animated 
information in the primary visualization area as well as in the 
metric toolbar. 

007.9 FIG. 12 illustrates another example interface dis 
playing video of an athletic activity session along with a 
timeline representing the duration of the session. In this 
example interface, the video may be displayed in landscape 
format and a metric widget toolbar may be hidden or other 
wise not displayed to conserve space. However, the timeline 
may still be displayed to allow a user to jump back and forth 
in time or to fast forward or rewind as desired. The timeline 
and/or the metric widget toolbar may be revealed and/or 
hidden at will based on user interactions with the device on 
which the interface is displayed. For example, a user may 
make a first gesture along a touch screen interface to reveal 
the metric widget toolbar and a second gesture to hide the 
toolbar. Hiding and displaying of the timeline may be simi 
larly controlled. 
0080 According to one aspect, various metrics may be 
displayed as overlays on the primary visualization area. That 
is, the information being displayed in the primary visualiza 
tion area may still be visible beneath the metric overlays. The 
user may select the desired metrics to be overlain on the 
primary visualization area. Overlaid metrics may also be 
hidden if desired. The user may also customize the number of 
metrics that are displayed over the primary visualization area 
as well as their appearance including color, font, size, repre 
sentative symbol, unit of measure and the like. In one 
example, the best or optimum metric may be called out using 
highlighting, color, flashing, patterns and the like. In other 
arrangements, the overlaid information may be displayed 
with information about personal bests to show how far a user 
is from matching or exceeding their personal best. Addition 
ally or alternatively, comments, words of encouragement and 
the like may also be displayed as overlays, in the toolbar or in 
an information bar of the interface. 
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I0081 FIGS. 16A and 16B illustrate example metric over 
lays. In FIG.16A, for example, a user's speed is displayed as 
a semi-transparent odometer overlaid on top of the user's 
skateboard activity session video. 
I0082 In FIG. 16B, the user's impact is displayed as an 
arrow with an indicator of the impact magnitude over a video 
of the user jumping. 
I0083. Overlaid metric information may include videos of 
other portions of the activity session or other activity sessions 
(e.g., of the present user or of other users). In one example, the 
user may overlay video from an activity session of a pro 
athlete to compare performance. 
I0084 FIG. 17A illustrates an example side by side video 
comparison between a user and a celebrity athlete or other 
user. In particular, the comparison illustrates the difference in 
air or flight time. The videos may be cued to a similar point in 
time Such as when a user leaves the ground to perform a dunk. 
This time may be identified based on indicators stored in 
association with each respective video or based on pre-pro 
cessed or on-the-fly image analysis. Comparison between 
two users may include synchronizing the timelines of athletic 
activity performances of the two users. For example, if two 
users performed a 20 minutes run, the system may synchro 
nize the two timelines temporally or otherwise to compare the 
paces at different points during the 20 minute run. Synchro 
nization may include aligning the two timelines to match up 
the elapsed time. The system may further allow the users to 
view video, hear audio or view animated data as the timeline 
is traversed. 

I0085 FIG. 17B illustrates another example video com 
parison between a skateboarder user and a pro or competitor 
skateboarder. In the illustrated example, the comparison may 
display a metric using a representative symbol Such as a 
skateboard. That is, the skateboard may represent a number of 
ollies performed. 
I0086 FIGS. 17C and 17D illustrate wireframe represen 
tations of interfaces that may also be used to compare the 
performance of different users. For example, FIG. 17C illus 
trates a comparison of the performance of an athlete with the 
performance of the athlete's coach. The widget applications 
displayed in the toolbar may be displayed with a both the 
athlete's performance metric as well as the coach’s perfor 
mance metric in a split Screen style. Similarly, video of the 
athlete and the coach may be displayed as split Screen in the 
primary visualization area. 
I0087 FIG. 17D illustrates a comparison interface that 
may be displayed in landscape format. Instead of displaying 
a widget toolbar, the interface may display X number of 
metrics. In this example, the number of metrics may be 4 
(video, jump height, impact and balance). The video may be 
displayed in split Screen and two columns may be displayed 
adjacent the video, one representing the metrics of the athlete 
and the other column displaying the metrics of the coach. The 
interface configurations of FIGS. 17C and 17D may be used 
to compare the athletic performance of any number of athletes 
(e.g., 2, 3, 5, 10, etc.) and the athletes may have any type of 
relationship (e.g., friends, competitions, coach-player/ 
trainee, etc.). 
I0088 Video overlays may automatically be triggered 
based on detection of various events such as releasing a pitch, 
executing a slam dunk and/or throwing a football. For 
example, video of a professional pitcher's pitch may be over 
laid on top of a video of a user's pitch to facilitate visual 
comparison between the two. Additionally or alternatively, 
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metrics for the overlaid video and the user's video may be 
displayed in conjunction with one another for comparison 
purposes. The two sets of metrics may be visually distin 
guished from one another. For example, a first set of metrics 
may be displayed in one color while the other set of metrics 
may be displayed in a second color. Fontsize, fonts, font style 
(e.g. bold, italic, underline), pattern, and the like may also be 
used for visual distinction. Videos that are displayed simul 
taneously (e.g., one overlaying the other) might also be scaled 
such that the subject of the videos are displayed in sufficient 
large size. For example, if a user is far in the distance in one 
Video, the video may Zoom in or enlarge the portion contain 
ing the user. 
0089 Additionally or alternatively, the user may custom 
ize appearance of the timeline and/or metric overlays using 
thresholds. For example, upon a timeline reaching 75% 
completion, the timeline may change in appearance (e.g., 
color, pattern, shape, size, etc.). In another example, the met 
ric information may change in color or otherappearance if the 
metric goes above or below a defined threshold (e.g., red 
colored lettering when pace goes below a 6 minute mile). 
0090 FIG. 13 illustrates an interface through which a user 
may crop or select a portion (e.g., less than all) of the overall 
duration of the recorded activity session. The selected portion 
may thus have a time period or duration representative of a 
sub-time period of the overall duration. The user may then 
separate out the selected portion for further processing, analy 
sis and/or sharing with others. For example, the cropped 
portion or the entire recorded session along with the metrics 
associated therewith may be uploaded to a social networking 
site, saved to an athletic performance monitoring service site 
or emailed to friends. In one or more arrangements, if average 
metrics are provided for the entirety of the activity session, 
the user's selection or cropping of a portion of the activity 
session may automatically cause the system to modify the 
average to reflect an average of just the selected or cropped 
portion. A save option allows the user the save the selected 
portion. Additionally or alternatively, the monitoring system 
may automatically save the cropped portion and the remain 
ing portion as separate files or data items. This may prevent a 
user from accidentally deleting a portion of the activity ses 
S1O. 

0091. A user may further be allowed to select a particular 
metric value and the system may automatically identify and 
display a portion of content file (e.g., a video or audio file) to 
a time of the athletic activity session at which the particular 
metric value was recorded. Alternatively or additionally, the 
user may select a portion (e.g., a range or a specific time) of 
the content file and one or more metric values specific to the 
select portion may be displayed. 
0092. The timeline may further include one or more indi 
cators identifying certain events of the user's activity session. 
For example, times corresponding to the user's highest or best 
values with respect to one or more metrics may be marked 
within the timeline. Thus, if a user achieves his or her highest 
Vertical jump at time 2:03, an indicator may be placed at the 
2:03 point within the timeline. Indicators may be color coded 
and/or labeled to provide some information about what is 
being marked. According to one aspect, if a user selects a 
portion of the timeline (rather than the entire timeline), the 
indicators may be modified to reflect and identify the best 
(e.g., highest or lowest) metric values measured for the user 
during the selected portion. For example, the system may 
automatically determine the best metric values for the 
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selected portion of the activity session. Alternatively, the 
indicators might not be modified so that the user is aware of 
his or her metrics throughout the entire activity session. 
According to yet another alternative, further indicators may 
be added in addition to the already existing indicators. For 
example, the additional indicators may identify the best times 
and/or other metrics for the selected portion of the activity 
session. The user may further name the cropped portion upon 
saving. The saved name may be displayed in the title bar. 
Indicators may also be used to identify other events that do not 
correspond to a best metric. For example, the indicators may 
identify Substantial changes in pace (e.g., going from a 12 
minute mile pace to a 7 minute mile pace within a predefined 
amount of time like 1 minute), slam dunks, tennis aces, danc 
ing moves, tackles, football passes of greater than 20 yards 
and the like. Indicators may also specify the lowest metrics or 
points in the activity session where a user may need improve 
ment (e.g., coaching or improvement tips). 
0093. Selection or cropping of a portion of the video may 
be performed by a user sliding his or her finger along the 
timeline (e.g., using a touch screen interface) to desired start 
and end times for a desired portion. With the above described 
indicators, the user may more easily select a portion or mul 
tiple portions of the video of his or her highlights (e.g., best 
performance times). Alternatively, the user may use a cursor 
or time entry fields to specify the start and end times. In one 
or more arrangements, the user may ask the monitoring sys 
tem to automatically select the portion. For example, the user 
may request that the monitoring system crop the video such 
that only a portion containing a time or period of time at 
whichauser's best dunk (e.g., most air-time, highestrating by 
the user and/or other users) or highest value of a particular 
metric was achieved is retained. In a particular example, the 
system may automatically retain the event along with a pre 
defined amount of time (e.g., 2 minutes, 1 minute, 30 seconds, 
15 seconds) around the event. Metric data might only be 
retained for the remaining portion of the activity session. 
Additionally, new averages may be calculated for the retained 
portion upon cropping the non-selected portions. Metric data 
for a non-retained portion of the activity session, on the other 
hand, may be discarded or saved to a different file (e.g., a file 
of the cropped portion). Alternatively or additionally, an aver 
age for the non-retained portion may also be automatically 
generated for comparison purposes in one or more examples. 
0094. The cropped video may also be automatically stored 
as a discrete content file that may be rendered (e.g., viewed, 
audibly played, visually played) independently of other con 
tent files or sets of athletic data. The discrete content file may 
also correspond to an audio file (e.g., with or without video), 
or an application file that animates the sequence of recorded 
athletic data. A user may also select multiple portions of the 
recorded athletic activity session and each of the selected 
portions may be stored as a discrete content file. Thus, a user 
may create multiple content files at one time by selecting 
multiple portions of the activity session. 
0.095 FIG. 14 illustrates a video/metric sharing interface 
that may be displayed after a user has selected a save option 
(e.g., as shown in FIG. 13). The sharing interface may include 
one or more predefined sharing options (e.g., forYOUTUBE, 
FACEBOOK and the like). The interface may further allow a 
user to customize or define their own sharing sites (e.g., by 
entering a website or network address). 
0096 FIG. 15 illustrates a community website displaying 
a shared video that includes metrics associated with the user 
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showcased in the shared video. On the community website, a 
variety of individuals may submit comments about the video 
and/or the users athletic performance. In one example, 
coaches may submit comments to help the user improve or to 
further encourage the user. Comments may be associated with 
specific times similarly to metric information. Accordingly, 
comments may only be triggered or displayed upon reaching 
a particular time of the video. The user may specify permis 
sions for who may comment on the video and/or video the 
Video. For example, the user may indicate that only a certain 
group of people, specific individuals, or individuals satisfying 
user-defined criteria (e.g., age, location, affiliation, etc.) are 
allowed to submit comments or to rate the video/metrics. The 
user may also specify separate permissions for the video and 
the metrics. Thus, some users may be able to view both the 
video and the metrics while other users might only be privy to 
the video or only the metrics. 
0097. Other videos may be suggested for viewing to indi 
viduals that are accessing the present video. The other videos 
may be selected based on type of athletic activity, a subjects 
age, gender or location, a Subjects School or gym, similarity 
between the subjects performance the performance of the 
subjects in the other videos and/or other criteria. 
0098 FIGS. 18A and 18B illustrate a series of interfaces in 
which metrics may be displayed in different regions of a 
performance visualization area. The user may then be able to 
adjust the size of the regions by moving an intersection 
between the different regions. The size of each region may 
then automatically adjust according to the location of the 
intersection. For example, in FIG. 18A, the intersection is 
displayed in the middle of the visualization area, thereby 
providing each metric with equal display space. The user may 
then decide to move the intersection (e.g., by selecting and 
dragging the intersection using a touch screen) to another 
location as shown in FIG. 18B. Upon the user moving the 
intersection to the location shown in FIG. 18B, the sizes of the 
various regions may automatically change to compensate for 
the new intersection. For example, the width of the impact and 
balance metric display regions may decrease while the width 
of the vision/video and jump height metric display regions 
may be increased. Additionally, the heights of the vision/ 
Video metric and impact metric regions may increase while 
the height of the balance and jump height regions may 
decrease. 
0099. In one or more configurations, a user may be 
allowed to edit parameters or aspects of a recorded activity 
session before all recorded metrics are combined into a single 
activity session file or content item. Additionally, cropping 
may be performed before the session is compiled into the 
single file or content item. FIG. 19, for example, illustrates a 
process whereby a user may selector deselect metrics that are 
to be combined and stored into a file corresponding to an 
athletic activity session. Accordingly, even if the various wid 
get applications recorded 8 different metrics, the user may 
select only 5 of the 8 metrics to be compiled into the activity 
session file. Alternatively or additionally, the user may define 
the placement of the various metrics and widget applications 
in a display area so that the system may assemble the video 
and other data in a desired manner. Still further, a user may 
add comments, audio (e.g., a Soundtrack, narration, Sound 
effects, etc.), interactive buttons (e.g., to send the athlete an 
email, download the video and the like) and the like. 
0100 Video, audio or other athletic performance content 
data may further be associated with location information. For 
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example, location may be used as a metric as noted herein. 
Additionally, information about a particular location may be 
displayed, stored and/or associated with the athletic perfor 
mance or portion thereof in a granular manner. For example, 
location information for a user's location at each minimum 
time unit (e.g., second, 1 minute, 5 minutes, 30 minutes, etc.) 
may be retrieved and stored. Thus, if a user is in a park at 
minute 1 and later runs to a bridge at minute 8, information 
about the park may be associated with the athletic perfor 
mance at minute 1 and information about the bridge may be 
associated with the athletic performance at minute 8. The 
location description information may be descriptive of a type 
of location, history of the location, events occurring at the 
location and the like. The location description information 
may then be displayed while the user views a progression of 
the athletic performance data (e.g., video or audio or ani 
mated data). 

CONCLUSION 

0101 While the invention has been described with respect 
to specific examples including presently preferred modes of 
carrying out the invention, those skilled in the art will appre 
ciate that there are numerous variations and permutations of 
the above described systems and methods. For example, vari 
ous aspects of the invention may be used in different combi 
nations and various different Subcombinations of aspects of 
the invention may be used together in a single system or 
method without departing from the invention. In one 
example, software and applications described herein may be 
embodied as computer readable instructions stored in com 
puter readable media. Also, various elements, components, 
and/or steps described above may be changed, changed in 
order, omitted, and/or additional elements, components, and/ 
or steps may be added without departing from this invention. 
Thus, the invention should be construed broadly as set forth in 
the appended claims. 
We claim: 
1. An athletic parameter measurement device configured to 

be worn by an athlete comprising: 
a housing having an attachment mechanism configured to 

be attached to the athlete during an athletic activity 
session; 

a display; 
a processor associated with the display; and 
at least one athletic parameter measurement sensor, 
wherein the athletic parameter measurement device is con 

figured to: 
detect, by the at least one athletic parameter measure 
ment sensor, at least one metric of the athlete during 
the athletic activity session while the housing is worn 
by the athlete, wherein the at least one metric of the 
athlete includes a vertical jump height of the athlete; 

transmit, by the at least one athletic parameter measure 
ment sensor to the processor, the at least one metric; 
and 

display, by the processor on the display, during perfor 
mance of the athletic activity session, a representation 
of the at least one metric. 

2. The athletic parameter measurement device of claim 1, 
wherein the representation of the at least one metric is dis 
played in real time. 

3. The athletic parameter measurement device of claim 1, 
wherein the at least one athletic parameter measurement sen 
sor includes an accelerometer. 
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4. The athletic parameter measurement device of claim 3, 
wherein the accelerometer is a piezoelectric accelerometer. 

5. The athletic parameter measurement device of claim 1, 
wherein the athletic parameter device is further configured to: 

associate an identification of the athlete with the athletic 
parameter measurement device; and 

transmit the at least one metric and the identification to a 
computing device remote from the athletic parameter 
measurement device. 

6. The athletic parameter measurement device of claim 5, 
wherein the athletic parameter measurement device is further 
configured to transmit the at least one metric and the identi 
fication to the computing device via 2400 and 2483.5 MHz 
frequency signals. 

7. The athletic parameter measurement device of claim 5, 
wherein the athletic parameter measurement device is further 
configured to transmit the at least one metric and the identi 
fication to the computing device in real-time. 

8. An athletic parameter measurement system comprising: 
a computing device in electronic communication with a 

first display and a first processor, and 
a plurality of athletic parameter measurement devices 

remote from the computing device and in communica 
tion with the computing device, wherein each of the 
plurality of athletic parameter measurement devices is 
uniquely associated with a corresponding athlete, and 
wherein each of the plurality of athletic parameter mea 
Surement devices includes: 
a housing having an attachment mechanism configured 

to be attached to the corresponding athlete during an 
athletic activity session; 

a second display; 
a second processor associated with the second display; 
and 

at least one athletic parameter measurement sensor, 
wherein each of the plurality of athletic parameter mea 

Surement devices is configured to: 
detect, by the at least one athletic parameter measure 
ment sensor, at least one metric of the corresponding 
athlete during the athletic activity session while the 
housing is worn by the corresponding athlete, 
wherein the at least one metric of the corresponding 
athlete includes a vertical jump height of the corre 
sponding athlete; 

transmit, by the at least one athletic parameter measure 
ment sensor to the second processor, the at least one 
metric; and 

display, by the second processor on the second display, a 
first representation of the at least one metric. 

9. The athletic parameter measurement system of claim 8. 
wherein the first representation of the at least one metric is 
displayed in real-time. 

10. The athletic parameter measurement system of claim8, 
wherein the at least one athletic parameter measurement sen 
sor includes an accelerometer. 

11. The athletic parameter measurement system of claim 
10, wherein the accelerometer is a piezoelectric accelerom 
eter. 
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12. The athletic parameter measurement system of claim8, 
wherein each of the plurality of athletic parameter measure 
ment devices is further configured to: 

associate an identification of the corresponding athlete 
with the athletic parameter measurement device; and 

transmit the at least one metric and the identification to the 
computing device. 

13. The athletic parameter measurement system of claim 
12, wherein each of the plurality of athletic parameter mea 
Sure devices is further configured to transmit the at least one 
metric and the identification to the computing device via 2400 
and 2483.5 MHz frequency signals. 

14. The athletic parameter measurement system of claim 
12, wherein each of the plurality of athletic parameter mea 
Surement devices is further configured to transmit the at least 
one metric and the identification to the computing device in 
real-time. 

15. The athletic parameter measurement system of claim 
12, wherein the first processor is configured to display, on the 
first display, a second representation of the at least one metric 
received from a first athletic parameter measurement device 
of the plurality of athletic parameter measurement devices. 

16. The athletic parameter measurement system of claim 
15, wherein the first processor is further configured to display, 
on the first display, an image of the corresponding athlete 
associated with the first athletic parameter measurement 
device. 

17. The athletic parameter measurement system of claim 
16, wherein the image of the corresponding athlete and the 
second representation of the at least one metric are displayed 
in real time. 

18. The athletic parameter measurement system of claim 
16, wherein the image of the corresponding athlete is associ 
ated in the first display with the second representation of the 
at least one metric by overlaying the second representation of 
the at least one metric on the image of the corresponding 
athlete. 

19. The athletic parameter measurement system of claim 
12, wherein the first processor is configured to display, on the 
first display, a second representation of the at least one metric 
received from each of the plurality of athletic parameter mea 
Surement devices. 

20. The athletic parameter measurement system of claim 
19, wherein the first processor is further configured to display, 
on the first display, images of the corresponding athletes 
associated with each of the plurality of athletic parameter 
measurement devices. 

21. The athletic parameter measurement system of claim 
20, wherein the images of the corresponding athletes and the 
second representation of the at least one metric received from 
each of the plurality of athletic parameter measurement 
devices are displayed in real time. 

22. The athletic parameter measurement system of claim 
20, wherein the images of the corresponding athletes are 
associated in the first display with the corresponding second 
representation of the at least one metric by overlaying the 
corresponding second representation of the at least one metric 
on the image of the corresponding athlete. 
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